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(54) Antistatic laminate materials 

(57) An anti-static laminate material 
comprising a glass-reinforced panel 
(10) having an electrically conductive 
mesh ( 1 2) disposed at or just below 
its operational surface (14). The mesh 
(1 2) is positioned near enough to the 
surface (1 4) to impart a 
predetermined surface conductivity to 
the panel. The panel surface (14) can 
be smooth or can have a textured, 
non-slip anti-glare configuration. 
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SPECIFICATION 

Antistatic laminate materials 

The present invention is concerned with anti- 
static laminate materials of the type which are 
5 used primarily in electronics industry as bench 
covering and floor covering materials to eliminate 
static build-up which otherwise could destroy 
voltage sensitive circuitry. 

For the purpose of preventing such static bulld- 
1 0 U P> the surface resistance of the material should 
lie in the range from approximately 1 0 3 to 10 6 
ohms, per square. Conventional materials having 
this characteristic are produced by impregnating 
carbon into rubber and plastics. The latter 

1 5 products have, however, the disadvantage that 
they are difficult to bond onto the bench or floor 
and are not mechanically strong in service. 
Furthermore, they tend to stretch which results in 
a poor surface finish. Another important 

20 disadvantage is that, due to the heavy carbon 
loading required, the materials can only be 
produced in black which is a rather oppressive 
colou r for operatives. 

An object of the present invention is to 

25 produce anti-static laminate materials in which 
the aforegoing problems are mitigated. 

In accordance with one aspect of the present 
invention, there is provided an anti-static laminate 
material comprising a glass-reinforced plastics 

30 (GRP) panel having an electrically conductive 
mesh disposed the re with in at or adjacent its 
operational surface. 

The depth of penetration of the mesh is 
important in that it must be near enough to the 

35 surface to impart the necessary surface 
conductivity. In order to maintain adequate 
mechanical strength, however, the mesh must 
also be an integral part of the resin system. 
Preferably, such a material is formed by 

40 providing a mesh having a predetermined electrical 
conductivity, introducing a thin layer of a polyester 
resin onto a flat mould, laying the conductive 
mesh on said resin layer, urging the mesh into said 
resin layer and then building up the thickness of 

45 the material by the application of one or more 
further layers of resin and/or conventional fib re - 
glass. When fully cured, the panel is removed from 
the mould, leaving a smooth antistatic surface on 
that face which was in contact with the mould. 

50 The conductivity of the mesh must be carefully 
predetermined. When, for example, the mesh is 
constructed from glass cloth tissue, or other 
initially non-conducting material, impregnated 
with a dispersion of carbon or graphite and 

55 allowed to cure, it is found that the conductivity of 
the mesh material will decrease by about two 
orders of magnitude when it is later introduced 
into the resin. Therefore, it is necessary in this 
case to produce a mesh that has of the order of 

60 1 00 times the conductivity that is required of the 
finished product. 

Other conductive mesh systems may also be 
used. For example, a thin carbon-fibre mesh can 
be used. In this case also, the conductivity of the 



65 mesh is degraded on insertion in the resin and 
must be allowed for in obtaining a required 
conductivity for the final product. In all cases it is 
important that the mesh be adequately "wetted 
out" by the resin so as to form an integral part of 
70 the finished laminate. 

The polyester resin is of a chosen colour and is 
spread onto a waxed flat mould of required 
dimensions. The conductive mesh is laid onto this 
layer of resin and the resin is preferably forced 
75 through the mesh by the application of pressure 
thereto, such as by a grooved roller. 

As an alternative to a smooth surface finish, it is 
sometimes desirable for the working surface of the 
final product to have a non-slip, anti-glare texture 
80 of configuration. These materials are produced in 
the same manner as the smooth laminates, but 
are moulded in a special mould having a textured 
or non-flat surface. 

Additional factors must be considered, 
85 however, in the case of products having such 
textured finishes. As explained above, the present 
material is required to have a conductive mesh at 
or just below the surface of the laminate. For this 
reason, it is not possible to apply a so-called "gel- 
90 coat" as in conventional fibre-glass moulding 
techniques as this would insulate the surface. 
Such gel-coats are used in conventional 
techniques to eliminate surface imperfections 
such as air-bubbles and are usually formed using a 
95 thicker resin which, being thixotropic, covers the 
mould evenly without running. This forms the 
smooth shiny exterior surface of the finished 
product and is therefore applied first to the mould. 
Normally it is allowed to cure before applying 
100 subsequent resin and glassfibre backing layers. 
In order to prevent the formation of surface 
imperfections in the present technique, 
particularly in the case of the textured finish 
versions, it has been found advantageous to 
1 05 incorporate in the resin a means for reducing the 
surface tension of the resin, such as a silicone 
material. This therefore acts as an anti-bubble 
agent. 

In other embodiments, it has been found to be 

1 10 advantageous to impart to the backing layers, i.e. 
those applied after the conductive mesh has been 
inserted, a degree of electrical conductivity also. 
This can be achieved by incorporating conductive 
particles in controlled quantities in the fibreglass 

1 1 5 resin used to build up such layers. For example, 
such particles could be carbon or graphite, 
preferably at a level of the order of 25 to 30 
percent by weight. 

In another embodiment, the conductive 

1 20 particles could be in the form of cut carbon fibres 
(for example, approximately £ mm in length) 
dispersed into the resin in controlled quantities 
(for example approximately 1% by weight). This 
has the advantage of imparting anti-static 

125 properties to the resin whilst not changing the 
colour significantly. 

Materials constructed as above can have the 
following advantages: 

(1 ) They are mechanically stronger than 
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conventional a hti -static materials, 

(2) They are resistant to solder and chemicals. 

(3) A semi-rigid laminate results which can be 
bonded easily onto the surface of a bench. 

5 (4) the material has a smooth surface that is 
e asy to clean. 

(5) It can be made in a variety of colours, 
the invention is described further hereinafter, 
by way of example only, with reference to the 
1 0 accompanying drawings, in which 

Fig. 1 is a highly diagrammatic, perspective 
view of one embodiment of a laminate material in 
accordance With the present invention; 

Fig, 2 is a highly diagrammatic side view of the 
15 material of Fig. 1 ; 

Fig. 3 is a highly diagrammatic side view of a 
further embodiment of a material in accordance 
with the invention; 

Fig. 4 is a highly diagrammatic side view of 
20 another embodiment of a material in accordance 
with the invention; arid 

Fig. 5 is a hignly diagrammatic side view of yet 
another embodiment of a material in accordance 
with the invention. 
25 The material of Figs. 1 and 2 comprises a flat 
panel 1 0 of basically electrical non -conductive 
glass-reinforced plastics material having a mesh 
12 of electrically conductive material disposed at 
or immediately below its flat coating surface 1 4. 
30 The thickness of the panel 1 0 is selected to suit 
requirements by building up layers of GRP in a 
mould. 

In the embodiment of Fig. 3, the material from 
which the backing 1 6 is formed itself has 
35 conductive particles 1 8, e.g. of carbon or graphite, 
embedded therein, so that the backing 1 6 also has 
a predetermined conductivity. 

Fig. 4 shows an embodiment having a textured 
surface finish 1 9 but wherein the majority of the 
40 backing layer 20 is electrically insulating. 

Fig. 5 shows an embodiment having a textured 
surface finish 2 1 and where the backing layer 22 
has electrically conductive particles 24 
incorporated there within. 

45 CLAIMS 

1 . An anti-static laminate material comprising a 
glass-reinforced plastics panel having an 
electrically conductive mesh disposed therewithin 
at or adjacent its operationally upper surface. 

50 2. A material as claimed in claim 1 , wherein the 



mesh is formed from an electrically insulating 
material, the mesh being impregnated with a 
dispersion of carbon or graphite particles. 

3. A material as claimed in claim 1 , wherein the 
55 mesh is formed from carbon fibres. 

4. A material as claimed in claim 1 , 2 or 3, 
wherein said upper surface of the panel has a 
textured finish. 

5. A material as claimed in claim 1, 2, 3 or 4, 
60 including electrically conductive, particulate 

materials disposed in the portion of said panel 
below said conductive mesh. 

6. A process for the manufacture of an anti- 
static laminate material as claimed in claim 1 , 

65 comprising the steps of; 

(a) providing a mesh having a predetermined 
electrical conductivity; 

(b) introducing a thin layer of a polyester resin 
onto a mould; 

70 (c) laying the conductive mesh on said resin 
layer; 

(d) urging the mesh into said resin layer; and 

(e) building up the thickness of the material by 
the application of at least one further layer of 

75 resin. 

7. A process as claimed in claim 6, wherein the 
mesh is formed by impregnating an initially 
electrically non-conductive mesh with a dispersion 
of graphite. 

80 8. A process as claimed in claim 6, wherein the 
mesh is formed by impregnating an initially 
electrically non-conductive mesh with a dispersion 
of carbon. 

9. A process as claimed in claim 6, 7 or 8, 
85 wherein said further layer of resin contains 

electrically conductive particles of graphite or 
carbon. 

1 0. A process as claimed in claim 9, wherein 
said electrically conductive particles are included 

90 in the Droportion of 25 to 30% by weight. 

1 1 . A process as claimed in any of claims 6 to 
1 0, wherein the mould has a non-flat surface, 
whereby the resulting moulded panel has a 
textured, non-slip upper surface. 

95 1 2. An anti-static laminate material 

substantially as hereinbefore described, with 
reference to the accompanying drawings. 

1 3. A process for the manufacture of an anti- 
static laminate material, substantially as 
1 00 hereinbefore described with reference to the 
accompanying drawings. 
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PURPOSE: To provide the subject mesh having good adhesiveness to cement materials and 
capable of securing excellent workability by holding a carbon fiber bundle coated and 
impregnated with an epoxy resin containing Si02 particles having a specific average 
particle size in a straight line state arid simultaneously bonding only intersecting 
points of the fibers in the bundle to each other. 

CONSTITUTION: A carbon fiber bundle is coated and impregnated with an epoxy resin 
emulsion containing Si02 particles comprising colloidal silica and having an average 
particle size of l-100nm and wound on a lattice-like frame in one direction in 
parallel while being maintained in a straight line state. The frame is rotated at an 
angle of 90 degree and a carbon fiber bundle is also wound in the direction orthogonal 
to the first wound fiber bundle. The resultant body is heated and cured in such a 
state that the intersecting points of the fibers are brought into contact with each 
other to bond only the intersection portions to each other, thereby inexpensively 
providing the reinforcing carbon mesh having excellent adhesiveness to cement material 
cured products. The employment of the mesh as a reinforcing material improves the 
mechanical physical properties of a carbon fiber-inorganic plate in which the mesh is 
employed as a reinforcing material. 
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s*fc*a***a>ifc*»ito#*i# (vf) t± 

0.73# £fc*«t7KLfc. 

✓ < *f 4 * - tt 12 , « ft : iP > 7 v * 7 S K ; * 

> 7 C a * U0*C-C«^*-*-C, */U*>U(W/ 
C = 0. 42 t S / C = 0.5 t flF5SsJfiUh7VK-t> 
8^i«>) Ltffl^t. 
**a**a*«*«0#:Kli, 500 (*) X 
500 (ft) X 18 («?) mmt U. gftftfll / ? * 
A «^ity 2 LtftTS^^atLt. K*« 
M^^^fllMS + Wft^lft^O^tt^ (Vf) (i 

it. ttfflS(±50..^. 3£»«tt30x 30.i2: U fc. 

t« l u fc. fflHcttflfft 
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it«« 2 

PAN#tf>fc*»it*(3ft«: 430k g /«* . » 
: 23.5t/i. 2 . ttfcjg : 0.83g/- . *J* : 1-76 
g/ci 3 . l2.000 7^7>^^;feB*^-^i / tt 
fi) 4. «**£l± 6.000 7 A 9 > V V * 2 ^ 
T . ittttKtf>»# (12,000 7 f^^h) * fcZ 

CO*** 12,000 7 4 7 > V h <3&*ft* 

4 hGY- 280 fleftfcl : 

C / y <> * HOT-eafcS-tfC, 

(W/C«0.42 t S/C=0.5 . «5ft# 
/u h 7 ^ > ^ K 8^i«>) Lt 
m^Tt. **»**#*S**S<»#ttfi. 500 



» SB ¥4-2876 (6) 
can x 500 («) x is (a?) ii t 

(Vf) lil.lT»2:4*J:^i:Ufc. 

fc. ftfi(4fiSOH0, $*t88li 30X 30«£ Lfc. 
H»*£**l?lK^L*. * fc . # 1 0 K t± *T 4 

aft. *&#K|aiefS-c* a - 



^ 1 





m Ckg/M a ) 


(t/M* ) 


V f (X) 


(kgf) 




285 


21.5 


1.82 


1038.6 




285 


21.5 


1.82 


856.4 




285 


21.5 


0.73 


512.8 




430 


23.5 


1.82 


781.8 


2 


430 


23.5 


1.17 


548.8 
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!RIII!fl!)«j&tt*fta«:JfcL-C»**a8ffl**«lt 
A^fc*. -fc > y h *#:H«rt;#*)ttBt#*4 t L 

£91 

*£«nj:nif. -t > y h 5ft *t *4 « <b t 



K HI ¥4-2876 (7) 
nmA*m± # ± » £ 



3fi 1 E3 



I200i 




Si * (mm) 
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